The non invasive imaging of unknown objects is of particular interest in several industrial applications. In this letter, an iterative multi-resolution strategy (IMRS) is applied to the reconstruction of metallic targets from experimental measurements. A representative test case is presented for evaluating the effectiveness of the IMRS in dealing with real data collected in a controlled environment in both TE and TM illuminations.
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Introduction: Methodologies for the reconstruction of unknown objects in a non-invasive fashion are appealing in many industrial applications [1] , [2] . The methods that exploit microwaves can be used to obtain a quantitative description of dielectric and conductivity profiles by means of a processing of the field data collected away from the scatterers.
Because of the intrinsic ill-posedness, the arising inverse scattering problems are usually reformulated as optimization ones (see [3] , [4] and the references therein) by defining a suitable cost function that estimates the fitting with measured scattered field data.
In this context, the IMRS has been recently proposed in order to exploit in an efficient way the limited information [5] collected through the scattering experiments ( [6] , [7] Under tomographic condition, the solution of Eq. (1) simplifies. Moreover, it reduces to a scalar relationship [4] in dealing with a TM illumination or to a two-component vectorial equation for the TE case [3] . In general, such relationships are exploited to define a suitable functional to be minimized in order to retrieve the problem unknowns ( ) (r E v tot and ) (r τ ).
In a compact form, the cost function for the TE problem can be expressed in the following way (for the TM case the reader may refer to [6] [7] inside I D where the object is supposed to be located.
Successively, according to a sort of zooming process, the resolution level is enhanced in the RoI to improve the accuracy of the reconstruction by performing again the minimization of (3). The process terminates when the stationariness criteria defined in [7] hold true.
Numerical Validation: In order to asses the effectiveness of the IMRS in dealing with TE experimental data, the measurements of the field scattered by a rectangular metallic cylinder have been taken into account. Such data have been collected at the Institute Fresnel, Marseille (France) [8] and they are concerned with a TM illumination, too. Fig. 1 shows the anechoic chamber with the 2D bistatic measurement system able to perform multi-view/multiillumination imaging experiments at different frequencies. Thanks to such an experimental setup, the effectiveness of the IMRS has been evaluated against real targets. Moreover, since scattered data from the same metallic target are available for a TM illumination too, the database allows a comparative study of the IMRS capabilities when TE or TM are used.
More in detail, the scatterer under test is a rectangular metallic target of 
